The
A two-dimensional gel system was carried out as described previously-10,11"'
The first dimension was electrophoresed by isoelectric-focusing in small cylin drical acrylamide gel including 2% Ampholine (pH 3.5 to 10). After adaptation of the first dimension gel for the second dimension, the first dimension gel was placed directly on the slab SDS acrylamide gel (the second dimension gel) which was polymerized. The proteins in the second dimension were run accord ing to the molecular weight.
The slab gel was removed and stained in Coomassie Brilliant Blue R and then destained. As might be anticipated, the spot patterns for the normal liver were different from those for all hepatomas. Of the total, 122 protein spots in normal liver (Fig. 1) , ten protein spots in normal liver were not found in hepatomas or were present in larger amounts than hepatomas. Particular dense spots were 45/6.7, 45/7.6, 35/6.7, 35/6.4, 22/7.3 (marked as t).
This may be due to the loss of liver functions.
Six protein spots were present in all hepatomas at three different stages Several proteins found in normal liver were diminished and not detectable in accordance with the development of hepatomas.
Although proteins (V) , 140/6.5, 57/7.8, 48/7.2, 48/7.7, were found in normal liver (Fig . 1 ) and hepatoma A (14 weeks) (Fig. 2) , these were not detected in hepatoma B (16 weeks) (Fig. 3) . Proteins 43/8.2 and 38/6.9 (V) decreased in density and size with the tumor growth, and finally were not found in hepatoma C (22 weeks) (Fig .  4) . Although proteins 62/7.7 (p) were visible in all tissues studied , the density and size of protein were decreasing in accordance with development of tumors.
Conversely, some proteins, 72/6.8, 72/6.3, 65/7.3 and 44/7 .8, showed in creasing density and size with the tumor growth (V in Fig. 4 ). These proteins may be related to growth processes of tumor tissues. genetic information for protein 72/6.3 is present but suppressed in the normal genome or if it is absent. Such a problem could be approached by using a complementary DNA probe from mRNA of protein 72/6.3. This protein has recently been purified and was subjected to more detailed chemical analyses since it might play a role in the excessive growth of these tumors. The number of protein spots that were not found in normal liver were respectively counted in three hepatomas (Fig. 5) . As the tumor was growing during the administra tion of chemical agents, many proteins which were present in normal liver 3.
